Abstract: Twenty-seven germplasm lines of Chenopodium spp. were grown in four environments and evaluated for genotype × environment interactions and comparisons between 4 stability parameters viz. Eberhart and Russel's δ i 2 , Shukla's s i 2 , Wricke's W i 2 and Tai's λ i were made. Highly significant variance due to environment + (G × E) interaction indicated that genotypes interacted differentially with environments. Shukla's and Wricke's methods gave more or less the same results while large differences occurred between Shukla's and Tai's methods. s i 2 and W i 2 exhibited the highest correlation (0.9999**) between themselves. Two diploid and two hexaploid lines, viz. C. album cv. Siliguri, C. album cv. Chandanbathua, C. album PRC 9803 and C. giganteum PI 596371, were found to be stable and high yielding.
Chenopodium spp. have been cultivated for centuries as a grain crop and leafy vegetable for human and animal foodstuff due to high protein content (10-14%) and a balanced amino acid spectrum having high lysine (5.1-6.4%) and methionine (0.4-1.0%) contents (R��� & G����� 1984; M���-��� 1998; P����� et al. 1998; P������ & P�� 1998; W����� et al. 2002) . It is a crop with a high level of resistance to some predominant adverse factors such as soil salinity, drought, frost, diseases and pests (W����� 1990; J������� et al. 2003) . The immense nutritional importance coupled with the ability to grow in stress environments makes Chenopodium a potential crop for diversification of agricultural systems on degraded and marginal lands.
Genotypic evaluation of a crop requires to conduct yield trials with many genotypes in multiple sites and/or years. Genotypes performing consistently over a wide range of environments are considered stable. Others showing considerable genotype × environment interaction (GEI) effects are not suited for diverse environments (T���-��������� & F�������� 2002) and severely limit the selection of superior genotypes (Z���� 1990) . Plant breeders continuously strive to broaden the genetic base of a crop to prevent its vulnerability to changing environments. The study of GEI provides information about the suitability of genotypes over diverse agro-climatic conditions. Few reports on GEI and stability analysis in Chenopodium were published (R��� & G����� 1991; J������� et al. 1996; J������� 1998) and they are confined to the study of a single species C. quinoa. Studies on many other species of the genus, especially C. album, are entirely missing. The present investigation was therefore undertaken to fill this gap by ascertaining the extent of GEI effects in Chenopodium and to select relatively stable genotypes for a future breeding programme.
MATERIAL AND METHODS
Experimental site and material. The experimental material consisted of 27 germplasm lines of Chenopodium comprising 16 lines of C. album,
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3 lines of C. giganteum, 1 line each of C. bushianum, C. amaranticolor, C. strictum, C. ficifolium, C. botrys, C. opulifolium, C. murale and 2 selections from 2 separate cross progenies (Table 1) . The material was diverse in terms of both the ploidy level and the distributional range. The material was evaluated in a randomised block design with three replications in four environments (2000-2001, 2001-2002, 2002-2003 and 2003-2004) (P������� & P������� 1959; W����� 1962; F����� & W�������� 1963; E������� & R����� 1966; T�� 1971; S����� 1972; S����� & P���� 1998) . The stability measures are classified according to whether they are based on GEI component or regression on environmen- 2 ) evaluates stability on the basis of the contribution of each genotype to the total GEI sum of squares and is given by the following formula:
2 uses the variance of a genotype across environments as its measure of stability. s i 2 is calculated using the following formula:
where: t -number of genotypes s -number of environments S i -stability variance T��'� λ I (1971) measures the deviation from the linear response in terms of the magnitude of error variance and is given by:
where: MSD i -mean square deviation from regression m -number of genotypes MSE -mean square error r -number of replications
For grouping the germplasm lines, we used the method according to C������� et al. (1991) . Germplasm lines having the yield above the grand mean and β i ≤ 1 were termed stable and put in Group I. Lines with the yield above the grand mean and β i > 1 were considered unstable and adapted to favourable environments. They were placed in Group II. Others with the yield below the grand mean and β i < 1 were considered stable but low-yielding and were categorised into Group III. Group IV comprised unstable and low-yielding lines having the below-average yield and β i > 1. Apart from this the significant values of β i and δ i 2 were also taken into account.
RESULTS AND DISCUSSION
The analysis of variance for stability revealed highly significant differences between the geno- Tables 3  and 4 . All the indigenous genotypes except C. album cv. Local red, C. album cv. Local and C. murale cv. Local gave above-average yield performance in all the 4 environments as well as on overall mean basis. The yield performance of the introduced lines was however variable. C. album PI 605700 was the most promising germplasm line in this � (1966) model is one of the most widely used stability models that considers both linear and non-linear components of GE interaction in judging the stability of genotypes. In this model a variety with high mean, regression coefficient β i = 1 and deviation not significantly different from zero (δ i 2 = 0) is said to be stable.
Group I comprised 4 high-yielding stable lines, two of which were diploids and two hexaploids (Table 4) . Likewise 4 germplasm lines were included in Group IV that were unpromising in terms of both yield and stability. Table 4 shows that a majority of germplasm lines clustered in Groups II and III (9 and 10 lines, respectively). The 9 lines of Group II were high yielding, had non-significant β i > 1 and non-significant deviation from regression suggesting that they are adapted to favourable environments and would perform well when such an environment is provided. Thus, only 48.15% of the germplasm lines under study were stable, which is surprising considering the generalised view that the genus is relatively stable. These results were also supported by other genotypic stability measures like Wricke's ecovalence (W i 2 ) and Shukla's s i 2 values (Table 5 ). Both these measures were categorised in Type II stability by L�� et al. (1986) This discrepancy in the results between Tai's model and Shukla's model is due to a number of reasons. Firstly, the number of lines used in the present study is large and Tai's model is preferred only when the number of genotypes is smaller. Secondly, Shukla's method is based on interaction totals while Tai uses interaction mean for analysis. But, the major reason for disagreement between λ i and s i 2 is the method of their testing which was explained earlier by F�������� (1991). The significance of s i 2 is tested by an F 0.05 test with (n -1) and nm (r -1) df while the significance of λ i is derived by an F 0.025 value with (n -2) and n(m -1) (r -1) as numerator and denominator, respectively. Here m, n and r correspond to the number of genotypes, environments and replications, respectively. Thus, the F value (F 0.05 and F 0.025 ) as well as the numerator df (n -1) and df (n -2) used by both models leads to this contradiction.
The correlation coefficients for grain yield were significant for all the 4 parameters studied (Table 6) . Within the parameters, the highest correlation was present between s i 2 and W i 2 (0.9999**) and between δ i 2 and λ i (0.9942**). Correlations between the other pairs of combinations were insignificant. Such a high value of correlation coefficient between s i 2 and W i 2 was also reported in other crops, e.g. in Panicum (F������ & T��������� 2002) .
After comparison between all the stability parameters, four lines, viz. C. album PRC 9803, C. al- 
